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Table 1 Multi-element analysis results of refractory gold
mineral samples

Au* Ag* Pb Zn Fe Cu S

5.23 19.25 0.15 0.13 1826  0.11 12.31

Si0, ALO;, MgO CaO Na,0 K,0

46.27 8.71 1.27 1.52 0.81 2.70

*EAN: glte

®2 THEBRENESE

Table 2 Mineral composition and relative content

W) TR % vy T Y%
BT 28.07 VEp s 28.43
W 1.92 AT 0.72
ek 2.46 JifRA 0.96
TKARZA 1.31 Pag 26.13
Ji 0.17 KA 5.71
HHY 0.22 SRR A 1.62
NE=27 0.19 fLose) 1.48
HoAlh 0.21 HAh 0.40
AN78 34.55 NN 65.45

Al 100.00

ELWME: 1 aiE A shiEdlEoAR R R E S sL 0 = 3 4 (BGRIMM-KZSKL-2019-01)
TEER: W] (1985-) , B, 21, TR, ETMFET RSN,
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Table 3 Distribution results of Au in the samples

KR A%keth4e Werd s it
e/ (gth) 0.36 487 5.23
Y% 6.81 93.19 100.00

MR 3 WTLLAE Y, e e PR bl b 4
FOATAE ARE R, B PR 3k

6.81%-. 93.19%.
1.2 & IevRE o4

MEE ST W RE i T T 1 i R AR LR 4,
For AR LR 5

N 4T LE W, kST WS TR e
YR ARIE B FE A, R 10.39%, 55H 6.69% )
SN Y LUE EAAR (R 75% 5 100% 2 1]
o) B

T4 HmhETYREEE

Table 4 Dissociation characteristics of gold minerals in samples

HAAX=100%  75%<X<<100%

50%<X<75%

25%<X<50%  0<X<25%  fUZEX=0 &l

10.39 6.69 76.88

1.21 0.19 4.64 100.00

RS HRDETIREST

Table 5 Particle size analysis of gold minerals in samples

53 % /pum B % SHE %
kL 74437 0 0
Ak -37+10 55.76 55.76
” -10+5 28.29 84.05
Ll -5 15.95 100.00

M s A LLAEH, MRS WFES S
WIRIARE A, ~SERRIAR N 11.05 pm, 5 4RE- T4
LA o

2 A& 4u AT AL

HARG., WE SFmhmEEEESET Y.
RERE M, & &0 % B M Au. Ag TR 4.
FE T & S Re i e R AR 6. BRI E 4
FRY], FERCPIIE Au68.91%, Ag31.09%.

TN BB UL R AR S R )&
LR, W E5E R YT ST Y
A,

SN WP RAR R 11.05 um, S K ORL R
4 21.41x11.19 pm.

R T RMEE ST YRR S B ) AR R
giit, KRG T S SN WAL R EE AR )
¥ v Bt

xo6 HETHBASESVREEES
Table 6 Quantitative results of energy spectrum of some gold-
bearing minerals in the samples

B9 AR Au%  Ag% AR
1 A%4  80.19 19.81 TR A
2 H#R4  81.52  18.48 R IE AR
3 H#R4 8031 19.69 EEPRNSUAEE
4 WEH 7151 2849 R IE AR
5 AN 7092 29.08  FEEHTS5A IS
6 WEH 63.07 3693 T %4
7 e 7253 2747 HRRREL
8 WEH 7006 29.94 T %4
9 e 7418 25.82 B IEAE
10 WEH 6634 33.66 FIE/RNTE
11 WEN 6814 31.86 EIRTS
12 WEH 7447 2553 L
13 WEN 6414 3586 EIRTS
14 W& 6997  30.03 L
15 WEN 5213 47.87 AR
16 WEH 67.04 3296 R IE AR
17 WEN 6542 3458 VEE XD -,
18 WEH 6351 3649 R IE AR
19 WEN 6247 3753 EIRTS
20 W& 6138 38.62 R IE AR
21 WE& 6785 3215 TR %A

T 68.91  31.09

xR7 HRPEESESTYRTEESI

Table 7 Statistics of the degree of embedment of the main gold-bearing minerals in the samples

\ LA A%
) LRUNDA A B e ) Gil%
HERT Hoakt IR e
HEETY 10.39 72.79 4.75 6.92 5.15 100.00
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El1 BAHReN . BRESEKNEE
Concatenation of single silver-gold deposits, natural
gold and pyrite

Fig.1
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Fig.2 Natural gold (point 1) intergrown with sericite (point 2)
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Fig.3 Silver-gold ore (point 1) in the sample surrounded by
quartz (point 2)
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Fig.4 Silver-gold ore (points 1, 2, 3) intergrown with magnetite (point 4) in the samples
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Table 8 Particle size distribution of pyrite minerals

Fig/um TR/ Y% IE ST /%
+147 0.00 0.00
-147+74 11.11 11.11
-74+38 32.31 43.42
-38+20 19.41 62.83
500 - 20+15 14.50 77.33
450p S -15+10 10.41 87.74
400 |
350 -10+5 10.40 98.14
o] 5 1.86 100.00
& 200}
150 - Fo F9 TEHIERBIHE
100 7Fe Table 9 Distribution characteristics of main minerals
50
0 . . Jla . . ) ILLER/% k
2 4 6 8 10 12 14 VTR BAR% o H k%
b /keV ZlEwmiey)  FABCHET Y
5 BREEY (51D W 54.07 6.64 39.29 100.00
Fig.5 Monomer pyrite (point 1)
=10 EETYREDH
Table 10 Dissociation analysis of main minerals
VS HAR 9 7 /%
- 0 <X <10 10<X<20 20<X<30 30 <X<40 40 <X<50 50<X<60
HER 0.76 0.76 0.96 2.05 1.89 2.26
. HAR 9 v b/ %
YEZA A
VA 60 <X<70 70 <X<80 80 <X<90 90 <X< 100 100 At
R 2.79 3.53 6.88 24.05 54.07 100.00
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Fig.6 Connected pyrite (point 1), quartz (point 3), and galena (point 2)
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Study on Process Mineralogy of a Refractory Gold Ore

Cai Mingming, Zhang Wenping, Xu Chao, Li Guangsheng, Huang Fabo, Zhu Xingfu
(Metallurgical Laboratory Branch of Shandong Gold Mining Technology Co. Ltd., Yantai, Shandong, China)
Abstract: Part of a gold deposit belongs to altered type gold deposit. The gold bearing alteration zone is
composed of sericite, silicification and pyritization caused by hydrothermal alteration of granite. Most of the
ore bodies are hosted in pyrite sericite and some in pyrite sericite granite. Using optical microscope, mineral
analysis system (BPMA), scanning electron microscope and energy spectrum, the process mineralogical
characteristics of minerals were analyzed. It was found that sulfide ore was the main ore and the depth of
oxidation zone was very shallow. The gold grade is 5.23 g/t. The main gold minerals are natural gold and
silver gold. The main metal minerals are pyrite, pyrrhotite, galena, chalcopyrite, sphalerite and other sulfide
minerals and magnetite and other oxide minerals. Gangue minerals mainly include quartz, sericite, feldspar,
etc. The size of gold is fine, all of which are below 37 um. According to the occurrence state of gold
minerals, the content of gold bearing minerals existing in monomer form and coexisting with pyrite is
83.18%, which is easy to recover; the content of gold minerals associated with sericite, quartz and magnetite
is 16.82%, which is the main reason for the low gold recovery rate in flotation process.

Keywords: Altered gold deposit; Process mineralogy; Occurrence state; Disseminated grain size
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